I. Introduction
Milling is the process of cutting away material by feeding a work piece past a rotating multiple tooth cutter. The cutting action of the many teeth around the milling cutter provides a fast method of machining. The machined surface may be flat, angular, or curved. The surface may also be milled to any combination of shapes. The machine for holding the work piece, rotating the cutter, and feeding it is known as the Milling machine.
Cutting And Feed Movements :
Milling is a forming operation whereby chips are removed using a cutting tool known as a "milling cutter". This has several cutting edges laid out around its axis of rotation, and is subjected both to a rotational movement and a feed motion. This type of operation is carried out on what is called a milling machine.
Cutting Parameters
A milling operation is characterised by the following parameters: a p : Axial engagement of the tool, also known as the axial pass depth in mm. 
Tool Geometry
The choice of tool for a milling operation is dependent on several criteria:
The shape of the part to be produced The type of alloy The range: Rough, finish The characteristics of the machine The quantity of parts (price) Aluminium alloy milling operations can be classified into two categories of application:
Where the volume of material to be removed is very high (e.g.: aeronautical parts, die holders).
Where the machining time (chip-to-chip time) is short but the number of different operations is high (e.g.: automotive).
Insert Geometry:
In general, carbide manufacturers offer inserts that are specifically designed for the cutting of aluminium: a very positive cutting angle, with high sharpness (sharp edge).The shape and dimensions of the inserts are coded according to ISO 1832-1991 standard.
II. Literature Survey
To provide satisfaction to the customer and to stand in the competitive market, the producer has to acknowledge that considerable advantage can be obtained by controlling quality at the design stage instead of controlling quality at the manufacturing stage or through the inspection of final products. This is the basic idea of off-line quality control and the Taguchi's method is one of the most comprehensive and effective systems of off-line quality control.
Taguchi is regarded as the foremost proponent of robust parameter design, which is an engineering method for product or process design that focuses on minimizing variation and/or sensitivity to noise. Taguchi's robust parameter design strategy provides a powerful and efficient method for designing products and processes that operate consistently and optimally over a variety of conditions. Robust design is capable of (i) making product performance insensitive to raw material variation, thus allowing the use of lower grade alloys and components in most cases; (ii) making designs robust against manufacturing variations, thus reducing labor and material cost for rework and scrap; (iii) making the design least sensitive to the variation in operating environment, thus improving reliability and reducing operating cost; and (iv) using a new structured development process so that engineering time is used more productively Taguchi has built upon Deming's observation that 85% of poor quality is attributable to the manufacturing process and only 15% to the worker. Thus, his attempt has been to develop robust manufacturing systems that are insensitive to daily and seasonal variations of environment, machine wear, etc.
Taguchi recommends a three-stage process to achieve desirable product quality by design-system design, parameter design and tolerance design. While system design helps to identify the working levels of the design parameters, parameter design seeks to determine the parameter levels that produce the best performance of the product or process under study. The optimum condition is selected so that the influence of uncontrollable factors (noise factors) causes minimum variation to system performance. The orthogonal arrays, variance and signal to noise analysis are the essential tools of parameter design. Tolerance design is a step to fine-tune the results of parameter design.
III. Introduction To Cutting Tools
Cutting is the separation of a physical object, or a portion of a physical object, into two portions, through the application of an acutely directed force. An implement commonly used for cutting is the knife or in medical cases the scalpel. However, any sufficiently sharp object is capable of cutting if it has a hardness sufficiently larger than the object being cut, and if it is applied with sufficient force. Cutting also describes the action of a saw which removes material in the process of cutting.
Cutting Tools
A cutting tool (or cutter) is any tool that is used to remove material from the workpiece by means of shear deformation. Cutting may be accomplished by single-point or multipoint tools. Single-point tools are used in turning, shaping, plaining and similar operations, and remove material by means of one cutting edge. Milling and drilling tools are often multipoint tools. Grinding tools are also multipoint tools. Each grain of abrasive functions as a microscopic single-point cutting edge (although of high negative rake angle), and shears a tiny chip.
Types
Linear cutting tools include tool bits (single-point cutting tools) and broaches. Rotary cutting tools include drill bits, countersinks and counterbores, taps and dies, milling cutters, and reamers. Other cutting tools, such as bandsaw blades and fly cutters, combine aspects of linear and rotary motion.
Cutting Tool Inserts
Cutting tools are often designed with inserts or replaceable tips (tipped tools). In these, the cutting edge consists of a separate piece of material, either brazed, welded or clamped on to the tool body. Common materials for tips include tungsten carbide, polycrystalline diamond, and cubic boron nitride. Tools using inserts include milling cutters (endmills, fly cutters), tool bits, and saw blades.
Materials
To produce quality parts, a cutting tool must have three characteristics:
 Hardness -hardness and strength at high temperatures.  Toughness -toughness, so that tools don't chip or fracture.  Wear resistance -having acceptable tool life before needing to be replaced. Cutting tool materials can be divided into two main categories: stable and unstable. Unstable materials (usually steels) are substances that start at a relatively low hardness point and are then heat treated to promote the growth of hard particles (usually carbides) inside the original matrix, which increases the overall hardness of the material at the expense of some its original toughness. Since heat is the mechanism to alter the structure of the substance and at the same time the cutting action produces a lot of heat, such substances are inherently unstable under machining conditions. Stable materials (usually tungsten carbide) are substances that remain relatively stable under the heat produced by most machining conditions, as they don't attain their hardness through heat. They wear down due to abrasion, but generally don't change their properties much during use.
Construction
Cutting tools that rotate often have the following features: Flute :
A recessed portion of the tool's cross-section that conveys chips away from a cutting edge as the tool rotates. In the common twist drill, two flutes are usually provided, one for each cutting edge. Taps and end mills may have up to six or more cutting edges and flutes.
IV. Milling Cutter
Milling cutters are cutting tools used in milling machines or machining centres. They remove material by their movement within the machine (eg: a ball nose mill) or directly from the cutters shape (a form tool such as a Hobbing cutter).
Types Of Milling
Cutters: End mill, Slot drill, Roughing end mill, Ball nose cutter, Slab mill, Side-and-face cutter, Involute gear cutter, Hob Face mill, Fly cutter, Woodruff cutter, Hollow mill, Dovetail cutter, Bull nose end mill.
Introduction To P20 Hot Work Tool Steel
Tool steel refers to a variety of carbon and alloy steels that are particularly well-suited to be made into tools. Their suitability comes from their distinctive hardness, resistance to abrasion, their ability to hold a cutting edge, and/or their resistance to deformation at elevated temperatures (red-hardness). Tool steel is generally used in a heat-treated state.Tool steels are also used for special applications like injection molding because the resistance to abrasion is an important criterion for a mold that will be used to produce hundreds of thousands of parts. 
Physical

V. Introduction To Cad And Pro/Engineer
Computer-aided design (CAD), also known as computer-aided design and drafting (CADD), is the use of computer technology for the process of design and design-documentation. Computer Aided Drafting describes the process of drafting with a computer. CADD software, or environments, provide the user with input-tools for the purpose of streamlining design processes; drafting, documentation, and manufacturing processes. CADD output is often in the form of electronic files for print or machining operations. The development of CADDbased software is in direct correlation with the processes it seeks to economize; industry-based software (construction, manufacturing, etc.) typically uses vector-based (linear) environments whereas graphic-based software utilizes raster-based (pixelated) environments. CADD environments often involve more than just shapes. As in the manual drafting of technical and engineering drawings, the output of CAD must convey information, such as materials, processes, dimensions, and tolerances, according to application-specific conventions. CAD may be used to design curves and figures in two-dimensional (2D) space; or curves, surfaces, and solids in three-dimensional (3D) objects. 
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X. Introduction To Taguchi Technique
• Taguchi defines Quality Level of a product as the Total Loss incurred by society due to failure of a product to perform as desired when it deviates from the delivered target performance levels.
• This includes costs associated with poor performance, operating costs (which changes as a product ages) and any added expenses due to harmful side effects of the product in use 
Conclusion
At present, EN31B is mostly used for dies. Nowadays P20 Tool Steel is being considered for dies. In this thesis, the effect of cutting parameters on materials P 20 Tool Steel and EN31B while machining is optimized. Different values of cutting parameters are also considered.
The parameters considered are cutting speed, feed rate and depth of cut. The cutting speeds are 3000rpm, 2500rpm and 2000rpm. The feed rates are 200mm/min, 300mm/min and 400mm/min and depth of cut is 0.2mm. Thrust Force and Torque are calculated for all the parameters. Structural and Dynamic analyses are done by applying thrust force and torque. From the analysis results, the displacement and stress values are less for all speeds and for both the materials. The stress values are very less compared with their yield stress values. By comparing the results for P 20 Tool Steel and EN31B, the stress values are less for P20 Tool Steel. So we can conclude that using P20 tool steel for die casting process is suitable.
Feed force and radial forces are taken experimentally using dynamometer by considering parameters cutting speed, feed rate and depth of cut. The optimal values for speed, feed rate and depth of cut are taken using Taguchi technique.
The optimal settings of various process parameters for CNC machining of P 20 Tool Steel to yield optimal forces are: Speed -2500rpm and Feed rate -300mm/min when thrust force is taken (i.e.) feed force and when torque (i.e.) radial force is taken the optimal values are Speed -2000rpm and Feed rate -200mm/min. The optimal settings of various process parameters for CNC machining of EN31B to yield optimal forces are: Speed -3000rpm and Feed rate -400mm/min when thrust force is taken (i.e.) feed force and when torque (i.e.) radial force is taken the optimal values are Speed -2000rpm and Feed rate -200mm/min.
Future Scope
The literature survey reveals that the machining of difficult machine materials like P-20 tool steel is relatively a less researched area. There is also a complete dearth of interaction studies on the subject. Because of the high cost of numerically controlled machine tools compared to their conventional counterparts, there is an economic need to operate these machines as efficiently as possible in order to obtain the required payback. Cryogenic cooling (using liquid nitrogen as a coolant) during machining is also a relatively less researched area.
More researches have to be done on the machining of P -20 tool steel. There is also scope of performing experiments about the implementation of Taguchi's technique.
